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(57) Abstract: 

PURPOSE: An apparatus for controlling current of a flat display 
device is provided to precisely controlling current applied to a 
circuit using only digital signal by reducing analog signal 
maximumlly. CONSTITUTION: An apparatus for controlling 
current of a flat display device includes a current mirror part(1), 
a current controlling part(3) and a selecting part(4). The current 
mirror part(1) have first and second terminal to supply current 
which is equal to current flowing first terminal to display panel. 
The current controlling part(3) is composed of a plurality of 
switch element having each current capability and controls 
current flowing the first terminal of current mirror. The selecting 
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part(4) selects and operates one of the plurality of switch element of current controlling part(3). 
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(54) q^gaioi^^Qj gnxncH g*i 



m gg^i oigsHr q^getioioM o^y^a >y^P sicggt a±A|=>i:2 qxjg dssi§ om 

ofoi a soil oi7[£j^ gn i ssskw jqich ir 4- op i ?i pi ^0 q^eiiof^xfsi 21*73101 *j 

x|0|| %.2.£.M. M I. XII 2 EjD|yg -?H|ofOl X|| 1 EJO|gOI| oe^ 3 B2| sgfs* ^Ffg Xi! 2 £1 

oiy§ gen q^gaioj myoii s^oib zizi q^ awgii ^?-\x\±x\ 

s oi ¥oixi oiei^oj m ] EiDiyoii sasfe sjwioi^s*. *p| g « mo\^s\ q 

§ Sm* £<*oK>j g^A{7[^ -?^£|bai 3 fiJj7f £*q. 

S3 q^gaioi^xf 

£ 1 ^ gen 7|#oii ccfg mm q^Maioi^x^ *j?ixnoj tiss 

£ 2 ^211 JfgOfl CC[g IS q^iaiOI^Xfo] 2 ^Xj[0i ^jss 

£ 3 ■ g ^ yrsoii ttf§ q^gaioi^x^ anxiioi si^t 

£ 4 b £ 3 Oil ^?Jx|g £X| 1 *^si- S3 q^gSiOI^XfSl 3ffXI|0| 
£ 5 £ 4 Ofi 3 ? j ^?jxi¥# ^?[E f q^g£l|0|£XJ2| 3^ All 0| 

£ 6 § £ 4 2| 5^ M\Q\^m q^e ^3 P^SBIIOI^X^ 2ff*H0i 

£7 s £5 2| £ Be 9 its IB q^M3|0|^X[2J *i#Xi|0| 

£ 8 g ■£ 7 Oil .^xlg £Xf CHd -SfOllOia dil p£SZ|OI £Xf2| £ff?XilOi 

1 : Ql£l¥ 2 : 

3a : 0/A 3 : S# *f|Oj¥ 

4, 4a. 4b : gi&l M^M 5 : ^x|¥ 
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s tfgg ae q^iaiOlOil gJB 2 o S . gR^ggsoU* SffXJIOiS V tt« *J^sU integrated 

circuit : Wmm ?|SfOj Sf^ ^§ OjgofGf S|£0l| °Pr5Jb 3 fit SiJSPtj HI 01 or 7 1 

sie sej q^gaioi ^otoMb maws ^oi oi^oixin £»q. 

mm LCO(Liquid Crystal Display)! SfOj s^oPI A|*Jo* q^g^lOI^ 4* £f^l n ^ B £J! 

Oj M0f0f|A| 7|£ S0| A\mO\ g CRTCCathode flay Tube)l ?*fttO| S^OBfe PCP(Pla» Display 
Panel), VF0(Visua( Fluorescent Display). FE0(Field Emission Display). LED(Ltght Emitting Diode) 
EL(Electroluroinescence) |§0i 5f0| A r ^£|3 

ojae ^ q^gaioi^ -?i^soii (iiBf ^ qir 4 &q. 

II § o|U^ LCD^ #AfS ggg A|ga[^ xfonp^g Cf^Ma|Q|g PDP^ VF00I3. Cf-E mili= x iW? 
§S q^#a|0|o| FET. LED, ELOiq. 

Ci !»« q^lSIOjSH) £Jg FfjOfEjb SH£fS|fe CR0|EfB|oi0f| goj ?g «^ 3 x-joig « 

?sas n s*« spwoi q±saioi msoii q m\ h/i»q. " 
naju oisi ^oi ^8 ?umj\ mwxt- 2!^B bwu s&m Rxumot s*q. 

^shai ui^ gjiqg^i won aaiaoi ase sm sssr * ai 

q-§.2| &q. ° m 

£ 1 S §BH ^i#cil njs set q^naioi^xfoj ^-AijQj £|^£# qqy gog^ ggjggj Vdd § oj 

M 013 (current mirror)^ SgSffc XII 1, HI 2 PM0S(Qp1 ) (0p2)2f , #7| ^j, 2 PM0S(Qp2) 
a|oi(drain)OI| SE^(2)SJ. J3I 1 PMOS(Qpl) (drain) 0|| 7fH^»(RI)af 

0|2r ^OI g£H ?|^0|| VL\B q^M5«0|^X|2| 2^|0i §x|£| g ¥ m cmf 

01 ^ Alio | ^So|0 qe^l ^q. 

0|B|^(1)U|2i Xii 1. 73! 2 PM0S(Qpl)(Qp2)^ ^gi^ s^oj ^-g Afgofq. 
3SIH ^1 £H (2)011 3i \ L £ XII 1 PM0S(Qp1)0il ^»7H»(m)0|| 2JoHA{ Xi|0|£iq. 

^. 7^xi^(Ri)e xit^o^ ^e(2)oii ib^ 2 ^ iiS W2i ccm at 7 , 

7[^X-i^(Ri)# Xm*o£ Sem^ ^^l SH(2)0|| J1 7 ^ i L s ^ofxiq. 

^I SEC2)0I| i L M ^'-9^ UEMHS qgJif 



V saP = PMOSOIIAj ^A(source)fif 7\0m (gate) ArO|0||A| S£t^S r 
\f <ks - NMCS0IIA1 S| Heil2!(drair>)2 f ±^ (source) CHI M°\ gmi 
m\ NMOS(Qs)^ BX| 6?i Xl(switch) g .9^ AFge] >[og 2|^0||A1 EJ^SEj^ Ajjoi C ojj E|oH 

Xiioi^q. 

IiaiU £ 18 ^Pi Ar^orOf PJ^ 4 8E|0|2 ^mff ?|oHA-|b H# £E 22| A} 

£ 2fe ^li^^^^b £ 131 ^q. 

£ 2g ^gixjoj Vdd # 0|^ (current mirror)^ m$o\zz M\ h M 2 

PM0S(Qp1)(Qp2)2f. M\ 2 PM0S(Qp2) £3121 (drain) Oil £E¥(2)2h 2]- Iset ^^0II 

2\m Mm\l= D/A(digita! /analog) HK7U3a)fiK 0/A ^@7|(3a)2j #^3^011^011 

(2)011 oe^ x| Xiioi^rb NMOS(Qs)^ ?^g|q. ^ ' ^ " ^ 

2 H|e(bit)2| 2|^AI^ l^e 0| g^fOI 0/A &7\ NM0S(Qs)0|| ?JJ\^^ >ifO|e( ga te) ^ 

^-1 2^ofO| (2)0|| of ^ oi- gqj x-f^o| n ^jcHgfcK 
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ergot o/^jjjf §ttz Jims* jj/x// 

Hem 1£H ?l^oii rif^ q^gaioi^xtsj s^^oi s = g ^mm ^ 2<b d/a ^m^isj 
NMosoi! =tJi\ sisspi m^m ?@oii saisoi ^q. 

*t, NMOS£i s^0| SS*io g Ii|Oi?f ^oflCn £|^CJ| £jffo| ^^g- ^o^- 3 gjp| oj 

XIEh 3ff-°4 gF0| Of^ 5! 8 3¥0ii^ *j^s| ^^fCHI 2&<2J ESPt Of^ 371 EUi^Ojl 3 
*!5|^01|A| 0j# XJIOmbm ^SEl CH^gO| 2iU- 

NM0S2J >|[Of e0j| opfSlfe xio^ofj £lo|01 £g*f( linear) g|»SffeEfl. 0|£ £]f^ 

0/A *1£U|2f NM0S2] ggJ£°j ^ £0| , CCfBjAi £xpf ggEib Sxjp P0f7| £jsH £PI HMOS 

£11? 2J 37j7f 7i^2| H| 12 of D| mi § ^0j| £ xj ||oj 0|^ xi 

H X||CHg ^Xf# n J§2 0\m ^A|0|| £(on)APffe ^€ Af^SfeUK 0(2} ^0| xi f|o| 3?Pr § 

j^iioi^ ^xj# ?^opi ?j§hai ~ ic m^s^s s?o m\o\7\ w^m uigsi g^si *m p r 

CCfBtAi £ m\2\ ^1^^ SHgSPI ?|o| ^o^Af. Q^SH o^^jAi g§i 0|go1 

01 Sf^Oi! £Uf£ib *jf?2| mm^l M 0\J\ =?m\3 Of IK ana I og)^ fl SICHf! £J^A| 

^ axis Ais^e ojgsfoj xj-g tjicHoPI «e S3 q^psii0|4:Xf£j *jf?xi|0| §x|# xn^mSrQI 

£Pf£r £r£ E^oPi ^ Hf S0 || mB q^gaioi^xfsj sff^iaf *w oj f§§ xi| i 

xii 2 Ejofy e ?B|ofcM xif 1 efojy oil as^ ?^£f §ots f 2 Etaiyg ish q^gaijof Efjy 

Oil S^af^ 3^ D|^¥2f. 2R> Q§ 3fr§^# ^ q^H2| ^?Ix|^S 0|^0i^ ^-^ D|£|¥SJ 
gmiCn e^A|5|^ AieH ¥g S m^o| ?^£|^q| ~. 

£P|2fr ^^SP! ?-| ^ m ^goii ffj-S S3 q^lfllOj^XMij BWMO] SX|£| LfE f §e- 

£PI ^ff ^ilOi¥ AI0I0II 22!£|0i xieH^oiib g|£ £p| xj = X||Oi-0l!^ ^ 

1^ q^?H2| ^Xfg ?^Xfb r^xi^ff q s^^Oj ?^£i^cj| £^q. 

&y\<$ mgo\?\ m Hfgoii df^ §3 qxg^ioi^x^ xi^xiioi sxisi s cff 

b. m\ mm moi^-rn nj\m si^oiiai u\m\o\j\\ ^mm 4= 21^ 21^1 q 5^ 

ofoi ?^£i^cil ^q. 

^12} iJ-g ^ H^oif ahE q^geiioi^xfoj ji-xiioi ^a|oj ^ ct§ 

^Pl XiiOi^ q^H^I 2£i5 U^OiAj ^£|^q| £,Q. 

oioK ^ g^soif cr}^ q^#aio!^xf?i xi^ioi %x\9\ u\m*\*i HAmm cwt>io\ rn^ii £g§ 

^(current rairror)^ Xi| 1, Xii 2 PM0S(Qp1 ) (Qp2)£f , ^?| X|| 2 PM0S(Qp2) (drain) 0|| 3 

5H¥(2)2|, ^ ! PMOS(Qpl) S3i2i(drain)0i| pj^ 3 (on/of f ) 7f xj^g^oi 

QB Q^Wm NM0S(3)2[, 2|^o| ^ |( >|aj S | set g oj^^ 0[ Q^pj NM0S (3) § 6fL|| xj^BFOI § 

q^H^i NfCS(3)PJ Ql. Q2, Q3, Q4^ FET SEb 6JT£ ^£JD1 xj H §^ 0j ^ ^\£\0\ xf 

^XilOfg ^A[S Ar^q. 

Z2£«Ai U t Al^Oil £|oHAi £p| ^EJ1^A|(4)^ 2^ X||0i ¥(3)UJ2| £X[°I Ql - Q4§ o r UB| £Xf^f§ 
g(on)AfEH^ d^BQ, ^(on)£l XijOi¥(3) ^X[2| S^g^OII ^^§fb S^^f SS¥(2)0f| 

£ 4 ^ £ 32] Sj^OllAi XII 1 PMOSCGpl) Hal «I (drain) 2f xr H xi|Oi¥(3) ^XJ°J Q^||o| NM0S(Q1-Q4) 
AfOfOif ^?-jxi^oS A^Sfe 4:Xjo| MMOS(Qs)^ *7fs? ^^SIQ. 

£PI NMOS(Qs)^ 2|¥^i C^OII g/SH(on/off ^|0|£|^. N^S(Qs)7r £^(off)0|3 S 

E¥(2)0|| 2 o^Xi p>3. NM0S(Qs)7[ g(on)£|S 2| ? d§ Iset Off o|^| itq#^A|01!Ai 

@ oH_fo| g W Xi|CH¥(3) ^Xf£j xj^g^Oll oHS§ffe 2^7f £E¥(2)g oe^jj 

SEff S| IC£| LH¥0i|A|^El 0[L|E| IC2J 2|¥0j|Ai£ gj^EfA r 0l| PimM ^ ZM\ 

£ 5 ^ £ 4£| m&W x|?i 5^¥^ ^?-ixi¥-! ^J\o\0\ >io^_, ^7| ^?|x[¥(5)fe C|^H2| 

^Xf 2|Z[o| ^|O[e(gate)B^0li iqM^Aj(4)2f ^§£|JI XiJOi ¥(3) LHS| 

S a oi ^r-^^q. 

S£?} 3W Xi|0|¥(3)Ui^l ^X| 2|2>£| }||o] ee EfXfDfl 5|12 ?jS£|0| 8J^}£Jb ^g^^SiM 
2^ Xi|0{¥(3)2| x|^o| ^ mm ^ 
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m\ 3& £PI 9f? ^|CH¥(3)LH2] q^H £Xf at2f2| 3711 M\0\o\t~ ?mxmji\ 

(Rv), tn\ 7^Xim(Rv)0lI o^m^ 3 2 Si 37IS gi§oP1l o A |A|7^b NMOS(Qv)S Sf,^D| 

£p| NMOS(Ov)^ 3^2^ V,, 2f 3X1 AlOIOi] 2^£|0i £EBi| £j (dr ai n)Hf 7|| 0| e (gate) ?\ M£l 3^101 
SE& £7| 7}«1 Xj*KRv)£ &7| NM0S(0v)2J A^OfOif ^^£|Oi *fff X]|0i¥(3)0|| £j7[£lb 

set si a?i§ s^^ck 

012* 2*0| ££J 5i¥(6)f £Xfo|.9^JM £1 Fr X|| 01 ^ (3) 0j| At ?W2l 37|1 fC J1I3S£§£> ^o 

01 MZ-om ?#qq£E *j|f X|| Of ^(3)011 EP^l^r 3^21 371-1 2|¥01IAi i^5f0| ?W XflOl ^(3) L4j2j 
^XFOfl i^S £f?2j n7im ^ mA ||j ^ oicK 

3^3 r^x|¥(5)b q43H2| FET 5b BJT ^ ?^£|0i BX| ^|x|^o^d_i AfgE|01 ^qM^Ai(4)2l 

mmm sjmi omoj ^xj^ ^^oi ^(on)oi uchxi- £H(off)7i ^q. 

SEB 2|¥$|S2| £ff XfjO]if(3)b £P| ^^(B)0f|Ai £i7f£|b 3 °f # 2J^ °S skm s> 

a}2}Ai £f? X||OJ¥(3)0|| 3.3|ia0| ^?Ui^(5)0j| ojsH £>>7| ^ ft X||0f¥(3)b ?/S^(on/off)7^ 
01 0|01! iim ^£¥(2)011 It^fe 3^ 3711 4* £!Ch ~ ~ 

aem ^x|^(5)5| (on/of f)oi( 9\mw ^£¥(2)011 3fi:n ss£|7| an ^ oil ^bi^^o 

SE«f £S|xl¥(5)2f £ff? Xff0i¥(3)2] ?fxj7j- H^OfS XJ|0i¥(3)2| q4^H2j ^Afffoj x-jo^ 

^SWil Ej#0f g££H 3 ^1 £l¥(6)2f XI! Of ^(3) 71 9§£|0f £j7^£lb *1o>o^ °f=a 

S^Oli Clie ^71 Ct=$OH2f ±X\ 2\Z\2\ S_95(turn off)2J ^0^7{ Cfl-^011 ^?-ixi¥(5)Si 

flf0|¥<3)2j £ix|0|| 2Pif£0| gjzp# gig 4 ot Q 

£ 6 S £ff? M0\¥m S^(sode)^^ Lf^OjAj Sf T 2l 37(1 2g<5fb ^9^Aj. £ 6§ XH 
0j^(3)U{£| q47!j°-l ^X^ 2 SO (>|[ Q1 . 02. 03, 04 £f , SHI 011 05, Q6. 07 08? 2| e^s^W 

gqg«|Ai(4a)0|| l S4t M £et dSf S§|og ¥(3) M ^|Oi . 

EiXf ^7} M 5et q^7H2| 2E § ofq2J 2£i ^7| I se? a| HHUiOll 

a^7Hsi ^wxiioig ±x\^ mum &mm g^wm 2^ 371-1 xiiof^q. 

Of^l 3# X||Oi^C3)# S£i£ qfeo^i ffiJ^Tjj nUi|o} g^o| nmm m oiq 

£ 7 S £ 62| £ 521 SlSg SU^ ?5£ 71£|M a|£|¥(l) ^ ^?jx}g ^X[(0s)fe 

»3 2f 2£^5 3^ ^|Oi¥(3)LH21 q^7H2| ^Xf 2»2f0| ifl»*(5)a sTo. 

3^21 XliOiSPI ^|of ^^-(6)^ IC LH¥21 ^xj^(5) 3^ Xf|ai^(3)2j XliOfg a 

XF01I 3il£ini 2|¥ 7f-^ Xli>KRv)0{| 2ISJ-0I 731 &X\0ll 2J7F£lb SEtOl 3Sg^q. 

£ 8 BE- m\M ^XfC0s)l £J0H3 2|¥2| oj^Ai^oj Cort g gj E| g^Ai (4a)2| £J^B2| ojojj 

Of M (enable) dS5 Ahg£* 3*o^A| Ti^H e D| £1^(1)2^ 2| 2„cjg ^^§1^ 3^ M0i¥(3) 

^?lxl¥(5)2|, 3^2J XlfOiofe 2^ SS¥(6 )fe £ 73f ?S0|3. ^xjg ^Xf(Qs)d 

Oi^olXI ^qp^|Ai(4fa)2j £1011 0| # Aj^Olj C OT 2| aj^s Af gfjo^Mi £| ^oj ¥E | g - 0 | 3 ^ 

^ £E^^. ^W2i 37ti mo\w 4^ a«q. 

OI^OijAi ^§Eh H^2[ M ^woi! q^ q^§filj0[^2| 3f?X||0i §x|fe D/A ^^7|g A^m 

XI e*L3. qXH d^ D Ji 71X13 3f?2j 37| # X{}0i§ ^ gio-Oj 3| gcw o, g||^^ Jiffoj 0 

SSI s^S Algol oi ?l£# xiiojafb q^geilo|2| ^ of oil \c mm mx\ m ^ 21b oi 

xii r. xii 2 eiDig^ ?uimoi xii 1 Bfoiyoii §oisf xj^p Aii ? qniai mm q^^ai 

oi EHyoii S^oFb *m oiq^2|. 

q^ xiB iif ^b Q4=7H2| ^^x|4:Xf^ 0|¥0|X1 D|Bi¥S| M\ ^ EIDi^Oil 3Eb 2 « 

£S^b 3^Xff0i¥2h 

SW Xll0i^2j q^7H2j g SlLfl ^j^6[0i -§^Af7|b <ya|¥# S^MOl 3 

S ^§2? ofb @g q^MaioidbXfSi ^ If ah oi §xf. w 
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Ml 1 ^0i| SiOiAj. 
4 

xii 3 mm 2»ot Ai, 

SPI 2# 13101 ^011 *fff2f 2i^0M 3E^H oi^ go* % m¥m q HWmoi ^3*= 

6 

Xij 5 « Oil 2i0fAj, 

ggf p^boj ^n^oie ^xfo| => ?m M(H o\^ as*. 

7 

«I T »0H £i0|A|. 

2f?_*f|CH¥b q^H^I 2Elg UVOjAf ?^£fb 3!^ ^S^S ^£ q^M3IO|^^2| ^ 
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S&2 




£03 



Iset 



2M 
MUX 



HL 01 ilQ2 Hl Q3 Hl Q4 



Vdd 



Qp Xlh — i — °l[? p2 



| 2 



I 
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